Polyimides are widely used as dielectrics in high density multi-chip module (MCM) wiring systems in order to adjust the thermal expansion between LSI chips and substrates. In these MCMs, Copper is commonly used for vial which interconnects different layers. In these structures, there are some drawbacks which adversely affect the multi-layer wiring system. Among them, a major problem is that in order to get a high wiring density, a large number of vias with a very small via ciameter have to be created However, if there are large number of vias, due to the Z-directional thermal expansion mismatch of Cu and the dielectric, stress concentrated around vias leading to fracture and crank formation in the dielectric.Therefore, i n this paper, in order to find a promising dielectric material, to the utilized in MCMs, the Zdirectional coefficient of thermal expansion (CTE) of polyimide films prepared with different processing conditions was investigated. The Z-directional CTE of the films was measured by the laser interferometric technique.
Introduction
Polyimides are widely used in MCMs because of their high thermal stability, chemical inertness, and low dielectric constant [1] . When a polyimide film is applied in a multi-layer wiring MCM, thermal stress is generated during thermal cycling (from rt to curing temperature) of the stacking process. In MCMs, various inorganic materials such as metals (Cr, Cu and Ti), ceramic substrates, and Si-chips are used together with the dielectric.
The thermal expansion mismatch of these materials generates thermal stresses at the interfaces, which leads to delamination and crack formation of the dielectric material. In practice, polyimides having the X-Y thermal expansion [2-S] 
Principles behind the laser interferometric
technique.
The Z-directional thermal expansion of the polyimide films was measured by the laser interferometric technique [6] . In this technique, the polyimide film was sandwiched between two reflective mirrors (Fig. 2) .
The Laser beam was shot to two reflection mirrors, which sandwiched the polyimide, and was reflected multiplicity. The interferential stripe was The Z-directional CTE of the polyimide film cured without step-cure at 150 °C for 60 min was found to be 70 ppm. Whereas, the Z-directional CTE of the film cured with the step-cure process followed by curing at 400 °C was found to be 100 ppm.
3.3. The effect of heating rate on the Zdirectional CTE of the polyimide films
The Z-dirctional CTE of the polyimide films cured at a heating rate of 2 °C 1 min and 4 °C /min are shown in Fig. 5 . Here, the films were not prebaked and the final curing temperature was set for 350 °C. In these cases, the Z-directional CTEs 
